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(54) Method and system for routing incoming 
skills 


(57) A method and automatic call distribution system 
100 for routing incoming telephone calls 206 from exter- 
nal telephonic units 102 to selected ones of a plurality of 
agents A1001-A1007 wherein the agents A1001-A1007 
are grouped into skill groups 110a-110n are provided. 
Each of the skill groups 110a-110n is comprised of 
agents having a common agent-skill indicator An agent- 
skill indicator being representative of a skill of the agent. 
Further, the agents in a skill group are arranged by length 
of time the agent has been available. An incoming tele- 
phone call 206 is initially assigned a call-skill indicator 
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telephone calls to available agents based on agent 

representative of a skill deemed useful in satisfying a 
need of the external caller. The call-skill indicator is then 
matched to a common agent-skill indicator of one of the 
skill groups. The telephone call is routed to the available 
agent in the matched skill group having been available 
the longest time. If no agents are available, the external 
caller is placed in queue until an available agent enters 
the matched skill group. Unavailable agents are stored 
in an unavailable group 200 and are inserted into corre- 
sponding skill groups 110a-110n when they become 
available. 
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Description 

R AC KG ROUND OF THE INVENTION 

The present invention relates generally to automatic 
call distribution systems and, more particularly, to an 
automatic call distribution system and method for group- 
ing available agents by individual skills in such a call dis- 
tributor to expeditiously connect an incoming telephone 
caller with an available agent having one or more skills 
deemed useful in handling the specific needs of the 
caller. 

Automatic call distributors (ACDs) are becoming 
increasingly utilized by businesses to automatically route 
incoming customer calls to available agents. Some 
ACDs route incoming telephone calls based on the skills 
of the agents and the needs of the incoming callers. 
When agents having the necessary skills are unavaila- 
ble, the customer is typically placed in one or more 
queues to await an available agent or is connected to an 
agent having somewhat related skills. 

One method for automatic call distribution is dis- 
closed in U.S. Patent No. 5,206,903 issued to Kohler et 
al. In the Kohler method, each incoming call is initially 
assigned up to three prioritized skill numbers represent- 
ative of the estimated skill requirements of the calling 
party. Each agent possesses up to four skil I numbers that 
represent various skills of the agent. For an agent having 
more than four skills, artificial skill numbers are used. In 
a travel agency, for example, agents may have knowl- 
edge of the cities, sites, etc. of one or more states. To 
accommodate agents having knowledge of more than 
four states, the Kohler method provides for the assign- 
ment of artificial skill numbers representing a group of 
states, such as the New England states. 

Upon arrival of an incoming call, a first group of 
agents are searched in an attempt to match the f irst pri- 
oritized skill number of the call with an available agent 
having that skill number. Failing to find a match of the 
first skill number, a second search is conducted for an 
available agent having either the first or second skill 
number. If a match still has not been found, a search of 
the first group of agents is made for an available agent 
having either the first, second or third skill number. If after 
the third search the incoming caller is not yet connected 
with an agent, a second group of agents is searched for 
a predetermined, artificial skill number designating gen- 
eral knowledge in the desired area while the first group 
of agents continues to be searched for either the first, 
second or third skill number. 

As will be readily apparent to those skilled in the art, 
the agent selection process disclosed in Kohler et al. may 
result in undesirable time delays as the agents are 
searched for a correct match. Since the Kohler invention 
searches all of the agents in a group at each level of 
searching, the system may take an inordinately long time 
to match caller skill requirements to agent skills, espe- 
cially if each group has a large number of agents. The 
Kohler method will search all agents in the f irst group for 
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all three skill numbers even if all agents in the group are 
unavailable. Further, even after this extended time 
period, the caller may be connected to an agent having 
an artificial skill number and, therefore, possibly only a 
5 cursory knowledge of the subject matter of the call. 

Accordingly, there is a need for an improved auto- 
matic call distribution system and method for grouping 
available agents in which the incoming caller is con- 
nected, in a timely fashion, to an available agent having 
io one or more specific skills deemed necessary to handle 
the call. 

Summary of the Invention 

is This need is met by the method and automatic call 
distribution (ACD) system of the present invention 
wherein available agents are arranged in skill groups 
based on agent skills. Each skill group has a common 
agent-skill indicator representative of a skill common to 
20 all of the agents in the skill group. The agents in a skill 
group are further arranged by length of time each agent 
has been available. Consequently, the agent in a skill 
group having been available for the longest time will 
receive the next incoming telephone call routed to that 
25 skill group. 

In accordance with one aspect of the present inven- 
tion, when an incoming call is received by the ACD sys- 
tem of the present invention, computer means identifies 
a skill, or skills, deemed useful in satisfying the needs of 
30 a caller and matches the caller's need to a common 
agent-skill indicator of one of the skill groups. The com- 
puter means groups available agents into the above 
described skill groups. The computer means then 
checks the matched skill group for an available agent. If 
35 an available agent is found, the computer means routes 
the call to the available agent via connecting means, if 
no available agents are found, the computer means 
places the call in queue and waits for an available agent 
to be placed in the matched skill group. 
40 The computer means further detects when an avail - 
able agent becomes unavailable, either by accepting a 
telephone call or otherwise, and removes the agent from 
all skill groups in which the agent was a member. Una- 
vailable agents are stored in memory means until they 
45 become available. When an unavailable agent becomes 
available, the computer means places the agent in its 
one or more corresponding skill groups to wait incoming 
telephone calls. 

In accordance with another aspect of the present 
so invention, an automatic call distribution system for 
matching skill requirements of an incoming telephone 
caller with skills of one of a plurality of agents is provided. 
Some of the agents being available to accept an incom- 
ing telephone call. The system comprises computer 
55 means for detecting the skill requirements of the caller, 
for specifying skills possessed by each of the plurality of 
agents, for creating at least one skill group each com- 
prised of available agents having a common skill, and for 
selecting one of the at least one skill group comprised of 
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available agents having the common skill which matches 
the skill requirements of the caller. Connecting means 
connects the caller to one of the available agents within 
the selected skill group. 

Preferably, the computer means comprises timing 
means for detecting a length of time during which each 
of the available agents have been available. The con- 
necting means then connects the caller to one of the 
available agents within the selected skill group based on 
the length of time each of the available agents has been 
available. 

The computer means may also detect when each of 
the available agents becomes unavailable. A memory 
device stores the detected unavailable agents until the 
unavailable agents become available. The computer 
means then retrieves available agents from the storing 
means and inserts the available agents into appropriate 
ones of the skill groups. 

The computer means may comprise calling means 
for detecting a destination telephone number called by 
the caller. The calling means preferably identifies the 
destination telephone number called by the caller based 
on dialed number identification system information. The 
computer means thereafter determines the skill require- 
ments of the caller based on the destination telephone 
number. 

To provide further information regarding an incom- 
ing telephone call, the computer means comprises 
dialed means for detecting an origin telephone number 
indicative of telecommunications equipment used by the 
external caller to place the incoming telephone call. The 
computer means may then determine the skill require- 
ment of the caller based solely on the origin telephone 
number or in conjunction with the destination telephone 
number. Further, the computer means may comprise 
prompting means for prompting the caller to provide pre- 
determined information. The predetermined information 
is used by the computer means to detect the skill require- 
ments of the caller. 

By arranging the agents in the present invention by 
skill group and time of availability, the computer means 
is able to efficiently find an available agent with the 
desired skill. The computer means does not have waste 
time searching for agents who are available or have 
desired skills since all of the agents in the skill group are 
available and have the common skill of the group. Fur- 
ther, since only one skill group is searched, the computer 
means can immediately detect when an agent having the 
desired skill becomes available. 

Thus, the present invention provides an automatic 
call distribution system and method for routing incoming 
telephone calls to selected ones of a plurality of agents 
in which the incoming call is connected, in a timely fash- 
ion, to an available agent having one or more specific 
skills deemed necessary to handle the call. 

These and other features and advantages of the 
present invention will become apparent from the follow- 
ing detailed description, the accompanying drawings 
and the appended claims. 
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Brief Descri ption of the Drawings 

Fig. 1 is a schematic diagram of an automatic call 
distribution (ACD) system in accordance with the 
present invention; 

Fig. 2 is a flow chart showing routing of a telephone 
call and the grouping of agents in an ACD system in 
accordance of the present invention; and 
Fig. 3 is a schematic diagram of an exemplary hard- 
ware configuration of an ACD system in accordance 
with the present invention. 


Dfttailad Description of the In vention 

is In accordance with the present invention, an auto- 
matic call distribution (ACD) system 100 selectively con- 
nects incoming telephone calls from external callers to 
a plurality of agents, as shown schematically in Fig. 1 . 
External callers use a plurality of conventional external 
20 telephonic units 1 02 which are connected to a telephone 
network central office 104 to place telephone calls. The 
telephone calls are transmitted, in turn, over telephone 
trunks 1 06 to the ACD system 100. 

In the ACD system 100, a plurality of applications 1 - 
25 N, designated 108a through 108n, route the incoming 
calls to selected ones of skill groups 1 -N which are des- 
ignated 1 10a through 1 1 0n. As those skilled in the art 
will readily comprehend, applications 108a-108n are 
representative of the various, conventional software 
30 based devices within an ACD system for routing tele- 
phone calls. In a conventional ACD system, instructions 
for routing a telephone call may be divided into routing 
vectors, applications, application vectors, and the like. 
Further, it should be understood that the number of appli- 
35 cations and skill groups are only limited by practicality 
and do not necessarily have to be an equal number. 

The applications 108a-108n route incoming tele- 
phone calls based on a number of well known methods. 
For example, an incoming telephone call may be routed 
40 based on information provided by the telephone network 
central office 104. The telephone network central office 
104 may provide dialed number identification system 
(DNIS) information identifying a destination telephone 
number dialed by the external caller. The telephone net- 
45 work central office 104 may also provide automatic 
number identification (ANl) information which identifies 
an origin telephone number representative of the exter- 
nal telephonic unit 102 used by the caller to place the 
incoming telephone call. Additionally, the incoming tele- 
so phone call may be routed based on the particular tele- 
phone trunk 106 over which the call is transmitted to the 
ACD system 100. To obtain further information, the ACD 
system 100 may request that the external caller provide 
predetermined information, such as an account number 
55 or state the type of call (i.e. sales, inventory, billing, etc.). 
The incoming telephone call is thereafter routed based 
on the predetermined information provided by the caller. 
Since such methods for detecting information relating to 
incoming telephone calls are well known and are not inte- 
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gral to the present invention beyond obtaining informa- 
tion to route incoming telephone calls to appropriate 
agent skill groups, details of such methods will not be 
further disclosed herein. It should be understood, how- 
ever, that numerous methods for detecting a need of the 
caller may be advantageously employed in the present 
invention. 

An exemplary hardware configuration of the ACD 
system 100 is shown in Fig. 3. The ACD system 100 
includes connecting means comprised of a multiport 
switch 300 controlled by computer means, shown as a 
central processing unit (CPU) 302, in conjunction with 
an associated memory device 304. The ACD system 1 00 
receives incoming telephone calls initiated by the exter- 
nal telephonic units 1 02 and distributes the incoming tel- 
ephone calls received at the multiport switch 300 to 
agents stationed at agent telephonic units 308. 

The CPU 302 is the primary controller for the ACD 
system 1 00. Preferably, the processing power of the CPU 
302 is provided by a 32 bit Motorola 68030 microproces- 
sor. The CPU 302 retrieves the applications 108a-108n 
stored in the memory 304 and executes the applications 
108a-108n to control the routing of incoming telephone 
calls via the multiport switch 300. The switch may have 
around 3,000 I/O ports for connection to the agent tele- 
phonic units 308, to one or more voice response units 
(not shown) and to a system control terminal 310. 

An operator communicates with the CPU 302 
through the system control terminal 31 0 via a data inter- 
face 312. The operator typically has the capability of 
retrieving data from the CPU 302, entering data in the 
memory 306 and modifying applications 108a-108n. 
Although not shown, it should be readily apparent to 
those skilled in the art that the agent telephonic units 308 
may also include a computer terminal for retrieving data 
from and entering data into the ACD system 100. 

The present invention can be implemented in 
numerous types and sizes of systems for distributing 
calls to selected ones of a plurality of agents. However, 
some preferred types of call distribution systems are dis- 
closed in U.S. Patent No. 5,268,903, issued to Jones et 
al. on December 7, 1993, entitled "Multichannel Tele- 
phonic Switching Network With Different Signaling For- 
mats and Connect/PBX Treatment Selectable For Each 
Channel"; U.S. Patent No. 5,140,61 1 , issued to Jones et 
al. on August 18, 1992, entitled "Pulse Modulated Self- 
Clocking and Serf-Synchronizing Data Transmission and 
Method for a Telephonic Communication Switching Sys- 
tem"; and U.S. Patent No. 5,127,004, issued to Lenihan 
etal. on June 30, 1992, entitled "Tone and Announce- 
ment Message Code Generator for a Telephonic Switch- 
ing System and Method", the disclosures of which are 
hereby incorporated by reference. 

The operation of the ACD system 100. and more 
specif ically the CPU 302. will now be discussed in detail 
with reference to Fig. 2. Initially, each agent is assigned 
one or more agent-skill indicators, such as agent-skill 
numbers, representative of one or more corresponding 
skills of the agent. The agent-skill indicators may, for 


example, be entered by a supervisor through the system 
control terminal 310. The agents are then grouped into 
skill groups 1 10a-1 10n based on their respective agent- 
skill indicators. In Fig. 2, the three skill groups 1 1 0a, 1 10b 
5 and 11 On are shown comprised of currently available 
agents A1001. A1003, A1005. A1006 and A1007. Each 
skill group 1 1 0a, 1 10b and 1 lOn is comprised of agents 
having a common agent-skill indicator. For example, 
each of the agents in the skill group 1 1 0a have an agent- 
10 skill indicator representing that they are fluent in Span- 
ish. Similarly, the agents in the skill group 1 10b arefluent 
in English and the agents in the skill group 1 10n are flu- 
ent in French. As is apparent, an agent may have more 
than one agent-skill indicator and. therefore, be a mem- 
15 ber of more than one skill group. 

Agents are arranged within each of the skill groups 
1 10a, 110b and 1 1 0n by the amount of time they have 
been available to accept incoming telephone calls. The 
CPU 302 includes a timing means which detects the 
20 amount of time an agent has been available. The agent 
within the skill group having been available for the long- 
est time is positioned to receive the next incoming tele- 
phone call routed to that skill group. Detecting the 
amount of time an agent has been available and arrang- 
25 ing the agents within a skill group is readily accomplished 
by the CPU 302 using conventional programming tech- 
niques, or conventional electronic circuitry, and, conse- 
quently, will not be further discussed herein. 

In Fig. 2, agent A1001 has been available for the 
30 longest time in the skill group 1 10a and will receive the 
next call routed thereto. Further, agent A1001 , if availa- 
ble will receive the second call routed to the skill group 
1 1 0b or the third call routed to the skill group 1 1 0n. When 
an agent accepts a call or is otherwise unavailable, the 
35 agent is removed from all skill groups and is placed in an 
unavailable group 200. An unavailable agent being an 
agent who is presently unable to accept incoming tele- 
phone calls. Agent A1002 is shown residing in the una- 
vailable group 200. 
40 When agent A1002 becomes available, the CPU 
302 is notif ied either through the system control terminal 
310 or through the agent telephonic unit 308. The agent 
A1 002 is then placed into the skill groups corresponding 
to the agent-skill indicators associated with the agent 
45 A1002. As shown by arrows 202 and 204, agent A1002 
will be inserted into respective skill groups 110a and 
110b when available. Of course, the agent A1002 will 
have been available for the shortest time in each skill 
group. Thus, each skill group continuously contains all 
so of the available agents having the common agent-skill 
indicator in order of decreasing time of availability. 

When an incoming call is received at 206, a call-skill 
indicator representative of a skill deemed useful in sat- 
isfying a need, or needs, of the external caller is identified 
55 at 208. As noted above, the call-skill indicator is based 
on DNIS information, ANI information or telephone trunk 
identif ication. The call-skill indicator is then matched with 
one of the common agent-skill indicators and its corre- 
sponding skill group. 
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The telephone call is then routed to the matched skill 
group and to the agent in the skill group who has been 
available for the longest time at 210. If no available 
agents are currently in the skill group, the call is placed 3. 
in queue until an agent in the skill group becomes avail- 5 
able. The call is thus connected to an agent having the 
desired skills without unnecessary, and time wasting, 
searching of unavailable agents or agents with undesired 
skills. 

It is possible that two calls may be placed in queue 10 
waiting for an available agent in a skill group. Preferably, 
the call received first by the ACD system will receive the 
first available agent in the skill group. If two calls are in 
queues for two different skill groups and an available 
agent enters both skill groups, there are numerous ways 15 4. 
to determine priority for the calls. For instance, the call 
first received by the ACD system may be connected to 
the agent or the skill groups may be prioritized and the 
call routed to the higher prioritized skill group is con- 
nected to the agent. 20 

Having thus described the invention in detail byway 
of reference to preferred embodiments thereof, it will be 
apparent that other modifications and variations are pos- 5. 
sible without departing from the scope of the invention 
defined in the appended claims. For example, the ACD 25 
system may have hardware design configurations which 
depart from those described herein. 

6. 

Claims 

30 

1 . A method for routing incoming telephone calls from 
an external caller to one of a plurality of available 
agents in an automatic call distribution system, an 
available agent being an agent that is presently able 7. 
to accept an incoming telephone call, the method 35 
comprising the steps of: 

associating at least one agent-skill indicator 
with each of the agents, the agent-skill indicator 8. 
being representative of at least one skill of each of 
the agents; 40 

forming skill groups of available agents, each 
of the skill groups comprised of available agents 
having a common agent-skill indicator associated 
therewith; 

identifying a call-skill indicator deemed useful 45 
in satisfying a need of the external caller; 

matching the call-skill indicator with one of 
the skill groups comprised of agents having a com- 9. 
mon agent-skill indicator which corresponds to the 
call-skill indicator; and 50 

connecting the external caller to one of the 
available agents in the matched skill group. 

2. The method as recited in claim 1 wherein the step 
of identifying a call-skill indicator comprises the ss 
steps of: 

detecting a telephone number called by the 
external caller; and 


selecting the call-skill indicator based on the 
telephone number. 


The method as recited in claim 1 wherein the step 
of identifying a call-skill indicator comprises the 
steps of: 

detecting a destination telephone number 
called by the external caller; 

detecting an origin telephone number asso- 
ciated with a telephonic unit used by the external 
caller; and 

selecting the call-skill indicator based on the 
destination and origin telephone numbers. 

The method as recited in claim 1 wherein the step 
of identifying a call-skill indicator comprises the 
steps of: 

prompting the external caller to provide pre- 
determined information; and 

using the information to select the call-skill 

indicator. 

The method as recited in claim 1 wherein the step 
of associating at least one agent-skill indicator com- 
prises the step of assigning at least one agent-skill 
number for each of the skills of each agent. 

The method as recited in claim 1 comprising the step 
of removing each of the available agents from its cor- 
responding skill groups as the agent becomes una- 
vailable, an unavailable agent being an agent that is 
unable to accept incoming telephone calls. 

The method as recited in claim 1 comprising the step 
of placing the external caller on hold when no avail- 
able agents are contained in the matched skill group. 

The method as recited in claim 1 wherein the step 
of forming skill groups of available agents comprises 

the steps of : 

detecting a length of time during which each 
of the available agents are available; and 

wherein the step of connecting the external 
caller comprises the step of connecting the external 
caller to the agent who has been available for the 
longest length of time. 

In an automatic call distribution system, a method 
for selecting agents to receive incoming telephone 
calls, the method comprising the steps of : 

associating at least one agent-skill indicator 
with each of the agents, an agent-skill indicator 
being representative of a skill possessed by the 
agent associated therewith; 

grouping the agents into at least one skill 
group each of which is comprised of agents having 
a common agent-skill indicator; and 

selecting one of the agents in a selected one 
of the skill groups to receive an incoming telephone 
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10 


call based on the common agent-skill indicator asso- 
ciated with the selected one of the skill groups. 

1 0. The method as recited in claim 9 comprising the step 
of 

determining which of the agents are availa- 
ble, an available agent being an agent that is pres- 
ently able to accept incoming telephone calls; and 

wherein the step of grouping the agents com- 
prises the step of grouping the available agents into 
the at least one skill group. 


11. The method as recited in claim 10 comprising the 
steps of: 

determining which of the agents are unavail- 
able, an unavailable agent being an agent that is 
presently unable to accept incoming telephone calls; 

detecting when each of the unavailable 
agents becomes available to accept incoming tele- 
phone calls; and 

inserting each of the detected available 
agents into its corresponding at least one skill group 
based on the at least one agent-skill indicator spec- 
ified for the detected available agent 

12. The method as recited in claim 10 wherein the step 
of selecting one of the agents comprises the step of 
selecting one of the agents based on the length of 
time each of the agents have been available. 

13. The method as recited in claim 9 wherein the step 
of associating at least one agent-skill indicator com- 
prises the step of assigning at least one agent-skill 
number to each of the agents. 

14. An automatic call distribution system for matching 
skill requirements of an incoming telephone caller 
with skills of one of a plurality of agents, some of the 
agents being available to accept an incoming tele- 
phone call, the system comprising: 

computer means for detecting the skill 
requirements of the caller, for specifying skills pos- 
sessed by each of the plurality of agents, for creating 
at least one skill group each comprised of available 
agents having a common skill, and for selecting one 
of the at least one skill group comprised of available 
agents having the common skill which matches the 
skill requirements of the caller; and 

connecting means for connecting the caller 
to one of the available agents within the selected skill 
group. 

15. The automatic call distribution system as recited in 
claim 14 wherein the computer means comprises 
timing means for detecting a length of time during 
which each of the available agents have been avail- 
able; and 

wherein the connecting means connects the 
caller to one of the available agents within the 


selected skill group based on the length of time each 
of the available agents has been available. 

16- The automatic call distribution system as recited in 
5 claim 14 wherein the computer means detects when 
each of the available, agents becomes unavailable; 
and 

a memory device for storing the detected 
unavailable agents until the unavailable agents 
10 become available, and 

wherein the computer means retrieves avail- 
able agents from the storing means and inserts the 
available agents into appropriate ones of the skill 
groups. 

15 

17. The automatic call distribution system as recited in 
claim 14 wherein the computer means comprises: 
calling means for detecting a destination tel- 
ephone number called by the caller, and wherein 
so the computer means determines the skill 

requirements of the caller based on the destination 
telephone number. 

18- The automatic call distribution system as recited in 
25 claim 17 wherein the calling means identifies the 
destination telephone number called by the caller 
based on dialed number identification system infor- 
mation. 

30 19. The automatic call distribution system as recited in 
claim 17 wherein the computer means comprises: 
dialed means for detecting an origin tele- 
phone number indicative of telecommunications 
equipment used by the external caller to place the 
35 incoming telephone call; and 

wherein the computer means determines the 
skill requirement of the caller based on the destina- 
tion and origin telephone numbers. 

40 20. The automatic call distribution system as recited in 
claim 14 wherein the computer means comprises 

prompting means for prompting the caller to 
provide predetermined information; and 

wherein the computer means uses the infor- 
45 mation to detect the skill requirements of the caller. 
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